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1) ¥]7}9 A stol=2F 2ol = Q1A

TOKUSO A-1¢®(Tokuyama Co., Japan)
CAVEX IMPRESSIONALS® (Cavex Co., Holland)
AROMA FINE DF I®*(GC Co., Japan)

2) Eyjsto|= A
Permlastic® light bodied(Kerr., U.S.A.)

3) FHedd A AUA

Panasil® contact(Kettenbach., Germany)

4) Metal tray

10mm X 20mm X43mm 72& 7IAH 9719
transverse slots&. 2 FA o] 9Jom 71 x4 24 &
A L AJHS A el ARt o (Fig.
1. 3).

5) ADA apparatus for testing detail repro-
duction

o] 25mm, UB] 20um, 50um., 75um Ao
jum, 50am, 754

A ¥ free cutting steel2X ETH AH 245 93
oL Al HE AFe] A8 AHgslitH(Fig. 2,

6) MixQueen™ (Oscotec, Korea)

237mm x 270mm X 300mm 722 7IA e JE
23 2 AE AEEte] 4E 3 4 29
el &3] 7Fs3 mechanical-mixing machine
(Fig. 5).

7) Stereomicroscope SZ-PT®*(Olympus, Japan)
ZE Al 7124 B AAH S 1809 v &2
=38k chH(Fig. 6).

ol= QA AlH A&

H714d slel=2gRol= Q1A TOKUSO
A-14®, CAVEX IMPRESSIONAL®, AROMA
FINE DF [I®Z AlZA] A Aol 2 gt Zan]o) u}
2} hand mixingZ} mechanical mixing W22 &
43 T 2% EFol(10mmXx 20mm x43mm, 9
transverse slots)& ©]&3te] 22 50714 % 3007H
o] FLG AJHES A B HTable |, Fig. 1, 3, 7).

2) 71E P4 BEE 99 3FF A4 AE AZ
H7EAg stolm2ZRe|= A4AI’] TOKUSO
A-1¢®, Eejd o] = Q14A9] Permlastic® light

43

63 mm

Fig. 1. Design of metal tray.



r v v 3mm

31mm
1 6 mn Linea: 50 um
» > Line b : 20 um
38 mm Linec: 75 um

Fig. 2. Design of detail reproduction apparatus.

Table. 1. Classification of experimental groups in comparison of void formation according to mixing meth-
ods of alginates

Mixing methods Hand mixing Mechanical mixing
TOKUSO A-14® n=50 n=>50
Irreversible hydrocolioid CAVEX IMPRESSIONAL® n=50 n=>50
AROMA FINE DF [1® n=50 n=50
Total : n=300

Table. 1. Classification of experimental groups in comparison of void formation according to mixing meth-
ods of 3 types of impression materials

Hand mixing Mechanical mixing
Irreversible hydrocolloid TOKUSO A-14* n=50 n=50
Polysulfide Permlastic® light bedied n=>50 . n=>50
Additional reaction type Panasil® contact n=50 n=>50
Total : n=300
bodied, #7183 A& A4 Panasil® con- 3) WA AEg BEE % AH AR
tacte A|ZAFe] A Aol ufgl hand mixingdt vzt sfojl=2F2ol= daAIdl TOKUSO
mechanical mixing B 0.5 B33 & F4 Eg o] A-1a®, E2]dsol= QA4AIQl Permlastic® light
(10mm % 20mm X 43mm, 9 transverse slots)& bodied, ¥715518 A& 2/¢A<] Panasil® con-
ol-g3te] ztz} 50704 F 30070 Td3 A HES tact& A2 A A4

2} hand mixing®
AZsrAcHTable I, Fig. 1, 3, 7). mechanlcal mixing P o2 E3g T ADA spec-
A A5 @A 7198 o] &
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Table. [I. Ciassification of experimental groups in comparison of detail reproduction according to mix-

ing methods of 3 types of impression materials

Hand mixing Mechanical mixing

Irreversible hydrocolloid TOKUSO A-1e ® n=10 n=10
Polysulfide Permlastic® light bodied n=10 n=10
Additional reaction type Panasil® contact n=10 n=10

Total : n=60

Table. IV. Scoring criteria

Score Criteria
1 20pm Ao BEsta oelsiA A
2 20um Ao] ASHo WH4o] Woi3
3 20pm o] AE-LE Elor} ddoln] ohg
4 20um Aol Aol gl

skl 22 10704 % 60709 AJRE Azeks
(Table T, Fig. 2, 4, 8).

4) 7134 2% Ta AdA &3

YA FGE A (Stereomicroscope SZ-PT®
(Olympus. Japan)& ©|-83to 18u2] M &2 Gum
A7) ol NES I 20pm Ao AP S
scoring criteriall e} B7FaSItH(Table V).

5) BAAzE

2 A7 e BAA=CE SPSS V 10.0 for
win(SPSS Inc., USA)< AH&-3led one-way ANO-
VA test, Scheffe test, Mann-Whitney testZ o] &
3t 95% FrolTEoE AE3

A= K-S test 2
3zt Tl A HFREE o] F2n independent t-
test 22 hand mixingw 2t} mechanical mixinge™
oA 71X B9 At gdley BAHcs &
oJ&k Aol & HATHpC0.05, Table V).

2) HI7}9A slelm2gRolT 9 abale] Eakuhy
o W& 7124 Hlw

TOKUSO A-1¢®, CAVEX IMPRESSIONAL®,
AROMA FINE DF 1®¢] hand mixing® mechan-
ical mixingAl 71 Al 3 one-way ANOVA
test A3, 2 A 57l F-2]3F 2po] & Holx] eksit}
(Table VI, Table VI).

Table. V. Mean and standard deviation of void formation according to mixing methods of alginate groups

{Unit : number)

Impression material Mixing method Mean=+SD t-test
TOKUSO A-1e® Hand 123.14£8.51 €0.05
Mechanical 18.38+3.53 PRy
Irreversible CAVEX IMPRESSIONAL® Hand 126.14+8.26 0.05
hydrocolloid Mechanical 19.56+4.36 DAY
AROMA FINE DF II® Hand 124.56+5.74 0.05
Mechanical 20.28+4.61 P
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Table. V. Results of one way ANOVA test for void formation according to hand mixing of alginate groups

_ Sum of Squares df Mean Square F Sig
Between Groups 225.21 2
Within Groups 8498.36 147 1.95 0.15
Total 872357 149

Table. VI. Results of one way ANOVA test for void formation according to mechanical mixing of alginate
groups

Sum of Squares df Mean Square F Sig
Between Groups 92.01 2
Within Groups 2584.18 147 2.62 0.08
Total 2676.19 149

Table. V. Mean and standard deviation of void formation according to mixing methods of 3 types of algi-

nate groups (Unit : number)
Impression material Mixing method Mean+SD t-test
Irreversibl'e TOKUSO A-1a® Hanq 123.14+8.51 p<0.05
hydrocolloid Mechanical 18.38+3.53
Polvsulfid Permlastic® Hand 165.12+6.37 p<0.05
oysutide light bodied Mechanical 7.32+3.05
Additional Panasil® contact Hand 119.24+8.07 p<0.05

reaction type Mechanical 0.94+0.89

Table. IX. Results of multiple range test for void formation according to hand mixing of 3 types of impres-
sion material groups

Panasil® contact TOKUSO A-1e® Permlastic® light bodied
(119.24+8.07) (123.14+8.51) (165.12+6.37)
Panasil® contact
TOKUSO A-1a® *
Permlastic® light bodied * *

*denotes pair of groups significantly different at the 0.05 level
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Table. X. Results of multiple range test for void formation according to mechanical mixing of 3 types of
impression material groups

Panasil® contact Permlastic® light bodied TOKUSO A-1a®
(0.94+0.89) (7.32+3.05) (18.38+3.53)
Panasil® contact
Permlastic® light bodied *
TOKUSO A-1a® * *

*denotes pair of groups significantly different at the 0.05 level

Table. XI . Results of Mann-Whitney test for detail reproduction according to mixing methods of 3 types
of impression material groups

Impression material Mixing method Score Mann-Whitney
1 2 3 4 test
Irreversible hydrocolloid ~ TOKUSO A-1e® Hand 10 £)0.05
Mechanical 10
Permlastic® Hand 10
Polysulfid 0.05
olysutiide light bodied Mechanical 10 2
Additional reaction type Panasil® contact Hand. 10 p0.05
Mechanical 10
2. 35F QMXe 7| ¥ BHAH(p<0.05) (Table X, Table X).
1) E3izte] 71 Eg vl 3. 33 R Qlatxio] o e oA XEA
2t 79| FgH ZFEAAE Table [ 2o
hand mixing?] 7] £32 Permlastic® light bod- ol A A9 scoring criterias Table Vo 22
iedwtoll 41165.12+6 372 717 B3k e™ mechan- B 32§ oAl TOKUSO A-1¢®, Permlastic®
ical mixing*] Panasil® contactaoll X 0.94+0.89 light bodied, Panasil® contact®] ©A|l A&Ae|
N2 713, & AgdA S4¢ 71X 24 3k Mann-Whitney test®] 23 hand mixingz=}
e K-S test 23 2z ol AFEEE o] FL mechanical mixing@ztdl 23k 2jo]2 Holx|
™ independent t-test Z¥ hand mixing™Et} o B3y #Aglel TOKUSO A-14°,
mechanical mixing@o| Al 71X A9 747k AR Panasil® contact, Permlastic ® light bodied £2.2
o, BAALE {23 2ol HGTH(p<0.05) St on gA-oz fod Aol BTt
(Table VII). (p€0.05) (Table XI).
2) 3% A £y i 7|24 Hla V. &2 9 1ot
3% 9144A9l TOKUSO A-1¢®, Permlastic®
light bodied, Panasil® contact?] hand mixingZ} HY 259 7548 EAHL $4¢ BHES A%
mechanical mixingAl 7IZ#/dol| thgh multiple st HHE A 2AE FEE Fo24 S
range test®] AHEN 2z} F3tol| Foldo] USE 7153 AndE FE Fe d Aok 284 ==
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Stackhouse®= and mixingz}
mechanical mixingl W& 7| ZFE Z7 5le] Hlw
g+ A2} hand mixing2] 73 - stropping T34l
A stirring SN M Rt 71271 o A LA E
%13 mechanical mixingl4] hand mixing®.t}
AL 71 Balo] gttn Budgvh uela
hand mixing?| ol &= stirring £33 2.0} stropping
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£t} 2211} mechanical mixingAl EE 174 Aol A
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tactwollA 713E7F 71 A, olg 2 Aie
A &3, & Edold AHNE G5 W
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o] fglo] o] o] dojd A2 AFHLY

Al WA 2 mechanical mixing*] Panasil® contact

Toll A 71Z A o] 71 AAT TOKUSO A-1°%
oA 7| o) 7 Bk

Y WA 2 TOKUSO A-1¢®, Permlastic® light bod-
ied, Panasil® contact 2144 hand mixing= 2
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hand mixing™ 5.t} mechanical mixing oA
\ERAAGe At Al BAKCE frejg
2] 71 YATH(p<0.05).

9. Hand mixing®l TOKUSO A-1¢®, CAVEX
IMPRESSIONAL®, AROMA FINE DF I*%7}
o) 71 ZH e e Fo) @ Zel7} AR 21} Panasil’
contact, TOKUSO A-1¢®, Permlastic® light
bodiedTAME A= NEEAHY F7H71 2
den BAHOR f98 Aol7t AU
(p<0.05).

3. Mechanical mixing#] TOKUSO A-1a® CAVEX
IMPRESSIONAL®, AROMA FINE DF [[*
el NzdAAE Fo3 Aozt Aoy
TOKUSO A-1¢®, Permlastic® light bodied.
Panasil® contactZdl e AU 7] 28449
a7t sllen EAR g o3t Aol 7t R
Hp<0.05) .

4. ARAHAG S EPye] mE ¥lar] TOKU-
SO A-1e®, Permlastic® light bodied, Panasil®
contact AN hand mixing ¥ mechan-
ical mixing T3t SAHCE 93t Aolrt

At

5. nlAl 5 AdAE 3 #Agle] TOKU-
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bodied 22 sl om EAH R Fofgh

o] 7k AR H(p<0.05).
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ABSTRACT

A STUDY ON THE VOID FORMATION AND DETAIL REPRODUCTION
ACCORDING TO THE VARIOUS IMPRESSION
MATERIALS AND MIXING METHODS

Hyeong-Seon Ryu, Heon-Song Lim, Ju-Hwan Lim, In-Ho Cho

Department of Prosthodontics College of Dentistry, Dankook University

Void-free impression taking is important for the fabrication of accurate dental restorations. One
of the essential properties of an impression material used for indirect fabrication of precision cast-
ings is the reproduction of the fine detail.

The objective in this study was to determine the influence of mixing methods on the number of
voids and surface detail reproduction. The number of voids and surface detail reproduction were
evaluated with the stereomicroscope SZ-PT® and photographed.

The results were as follows:

1. In comparison of the void formation according to mixing methods of all impression materi-

als. mechanical mixing was better than hand mixing and there was significant difference(p<0.05).

2. In comparison of the void formation according to hand mixing of alginate impression mate-
11als(TOKUSO A-1¢®, CAVEX IMPRESSIONAL®, AROMA FINE DF II*), there was no sig-
nificant difference among alginate groups. But the number of void was increased in the order
of Panasil® contact, TOKUSO A-1¢®, Permlastic® light bodied and there was significant dif-
ference(p<0.05).

3. In comparison of the void formation according to mechanical mixing of alginate impression
materials(TOKUSO A-1¢%, CAVEX IMPRESSIONAL®, AROMA FINE DF II®), there was no
significant different among alginate groups. But the number of void was decreased in order
of TOKUSO A-1¢®, Permlastic® light bodied, Panasil® contact and there was significant dif-
ference(p<0.05).

4. In comparison of the surface detail reproduction according to mixing methods of 3 types of
impression materials(TOKUSO A-1¢%, Permlastic® light bodied, Panasil® contact), there was
no significant difference between hand mixing and mechanical mixing method

5. The surface detail reproduction was only influenced by impression materials, and produced
better in order of TOKUSO A-1¢®, Panasil® contact, Permlastic® light bodied. There was sig-
nificat difference among 3 type of impression materials(p<0.05).

From the above results, void formation is influenced by mixing methods and surface detail repro-
duction is influenced by impression materials than mixing methods. Therefore, to fabricate accu-
rate restorations, proper impression material and mechanical mixing method are more effective
and available clinically.
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